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EPESEHERNER

REX K X
R R)

 E
KXNBTHRHERZZMNEL, HBFLAARAFLH A, BRI BILFRELLZ
ERHPHER, BT AKX IATHALATIBLPEAGRY, 28 LH LFALEFFE
#ATiE, SHAWARELAALSE L, THBFRNOEARET, SETREFN AL RL A
HEERSPLERBUNH—RKG, FLEHREGAGER, TAERFTESAARH, T THH
T PGHORE, TUATEMAARLAFTHOSR, AL AIAAAFREB G REHNE
KERMOFRARERASTL, BTHEREAHE R KT &,

EMSRRZBNXHE

ERBRT, BE—MWEDEXBRERNXNE, (hRF-—HERTERFEY -
Ba4iF, RUAR, IENE—HEDBEARBRTHNRAERREASHHEGHERAE
riblE, T, EXSELEERFHEER, MEMERERGLEE, BBGENTHEY
WEMEIRN SF (L, BTL, X ERNEREREEN, RFE MY, MERWE
YN E R R AR E, RE MR, Hirx R RaigREE R EmOER. &
B OB RAREBRFRAREIRP TR, REBAMZEERG,

HMAK Byt TIUCT BER IR R AR GRE, BEY SR B2 R
RAMERETEA, FEMEREELT M, MEHTEEA “BR” , EEFNOR
AINEZRPNEBERE LR —EG7 S nRE 00 RigENARY, ERES:
S, ERPIEES, ERAERINERZ -MEENFER, ARE™E/ERD
AR TEA-SNER. ATREBERHRTLEXNTE, A SERZEA
HIRRRBHIE RRHBEORRSIET AR AXE., EXFE BRTEREAKNFA
HY REENREROFNEERET FL B, NESRAAFHNETTATE
M EBRETEBENRKS . FHESERNREERTEY EDHBANROET, B
X—HBHARESIRTREA., XS5 EIHRERERANET, TEASERLE LB
RRUFHTR, MEBRALER ERSFEZEL— (REX, 1962) REFRAFEBMA
FREWRERE —EKRN,

EWRR BT R R R
ARERRET], FEEYRTEASRIOBERNESN, SHHCERFEE
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MERER, REATHREALBE S D B . (HKKEL) . (BEBZHY
HEFICR, ATSHOETBRIEN (FRER hEFRYNER, BHENBH
E1 (REHMNEY 1596) . WIEED KBLBY (1639) dIrtFHREMRIEHE, 2
ARERAESEFTERNRE, ILEPNAIREIEATRERLE. ABFLEARE
BEAMBE, BALE, EURAENESBTRELE, BIEESE, A%, Bh
HEMNACLEHAEE, RERRGHEDHTLRERLRENBAES, FHTF1959
FRERBT (PRIREGEY . A=+ 5%, WEMRFANFELEMRNLEE
£, EAFRARNES HEETREANTE, HEBNARF EE TR, @itRw
HETPRBEALZAFFEEURRERIBETARG., BHIRLHERDR, EATA
iR G AR d, ERATEREEERAXANDEARMERT = KR, EHT it
FOER. BXESTEEXNORER DM, AREBEENT S8R, HXeE
BORT “HEB” mps. §85AN, SEEEMEAER (PM FRUINERE
H—EHIEE,

¢Mﬁ¢%3ﬁmmmm%mﬁﬁ,M?ﬁﬁ#hﬂﬁ,ﬂﬁ&%ﬂiﬂ%&#x
BHEE, thBEFERY “@RT” FRAMNER, XEHNHAEE HERREL
BIEAS kB - RiK5 %L b, MiRx HF B =L HE0. KMrER,
BARERZHATHABHSBOER, ARITRPE HREKT T HEK E &I
FHMBOARE EXHEOEL T, GYFER AFNOAEEREFRIET ANHENR,
EEFFRONENFE LA T RANRE, TERTBENE AL RS8R R ER
MXWEOERE R hYFE, R AN, EeffEkEBTRBNS, XRHFEY
EHBHEE 8RR, EHHXILBISEERTD S &, IR, Aﬁ&iﬁﬁi&imuﬂf
4, MERBRPRERFOER, KETHAPHRRUNESR,

IR bR E R X— PRI RRERR, B2 X — Fos B Y — &
Azadirachta indica)/” BRAMBGE, SIET HERMWRANSE, KBTI ERE
MBS, S7E19804F 6 A e 19834F 6 AATEHEA T TH X EREME LI, 1984
F8 AEERENBFT —XREFRENRDEDTITRS. 2N EBRZTHFRSEILX,
AR FE REG/VERMEX—~HEET RO TEEHRUAFXBER BB R
SRR AAHIER 1980E LUK, EXTEMTHBEYNERM L, REWHHETI0)
B, 5050EY, D20SHRLERNREETTEE., HE. AR, BARNDHESR
EREEEFE-RINEIARERRE, £RT-HEFINGSH, RETIENKE
(Cox, 1981; MRV A¥E HEHMPFRE,1982,1983) ,

EREWEFR BFRRD, RAMERAERET REEOMBERIL U2 B FL
%,

(=) BREEXEWR

ABHEFRN—%, BN KT, GE1982F, R IEERREAEEET
fe2 g, BOR129Meat, M508REHELMIA (Koul, 1982)
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(2 K2FNMR

M ER (Camptotheca acuminata) hA3EH HNEMBE—# BFARNES
BHOREH (BEK, 1979 .

(2) REREERIHBEAUD

Bowers%s (1980) M Z &) (Ocimum basilicum) hrs LA EEEMRGEHE
XK tlpiuvocimene TR I, T EA SR LE (Oncopeltus fasciatus) £ FKEIREIH,
BEMHBEE (Aluga) hEFHEBERLY ajugarins (Schmutterer®, 1980 ),
Imai% (1969) X 186NFIEMIEL ik, KISONMRMIEH P EFHRBEL
1%, FHaET 4050 8RR ME LB Mm%,

(m) BEREAPR

IMMEEHEL (Ageratum houstonianum) |, W4 #[(A, conyzoides) ra[if L H
hmELEKESY, HHATARNEREIMI (Bowers, 1976) .

() ARESRERANOR

W ( Celastrus angulata ) REX @A BRIEHF B ( Pieris rapae ) , HiH

(Mythimna separata) , ¥57%&i% (Parnara guftatus) , [R/&HEH (Cosmorphila
erosa) FERFMEER,HER BT —BEHEBETDRE, EFEE SR XGEAR
mRRE (BXE, %, 1983 ,

(X)) RERFEANDE:

—eE . B, muB T, FFE. *H(ﬂi%ﬂf% (Sitophilus zea-
mais) . K& (S. oryzae) BREMERGHE Gk4%, 1983) , EEFH — T # “C-
itrograph” (1984, 69 (3) . 56) FThiRE, BELEASAEX Rig, A F5I4LE
h ABABESEAGEE MR, N

FER+2ENEDRARARAES, FREONIETENOARTR . MET& ., &
1 (Melia azedarach) , ]Il (Melia toosendan) i FEIRERETIIH =i & X
ey, MEMERRIDIES., S, 5700, RIARRERMEKEAB RS EA

(Schmutterer%, 1980; 4B KFEREREHMITE,1982;1983), F1982F MBERHE
HESEH2280EFHITBRENESY, EhRIONEBRFEYHEYE (Taylor, 1983)
HApDMBEERMEAER, WEE £ (Azadirachin) 40ug/ kg B9 K BEXT # E &
(Schistosera gregaria) R a]=H:100 %RIE KR, k¥ (Laphygma frugiperda),
ML E I (Prodenia litura) | {88 H (Heliothis zea) S£TE MIGHET HIBAMIE
aiEk, DEERYLFISEETRRHNER LS, TISBRFEARHRLEB LI BE
i, FEWHERE (Ostrinia furnacalis) ik HAILEm K kAL ” i, B
i, 4% H (Pectinophora gossypiella) | ¥ FHNAEK 5T IFBHNTIRER.
BA#RE, EREI EoANERTBEFEHRE, REMISEGSERT IIEERT
EyNERE, AEFhR, HORBRESHERLERENEREE. ARNKREER
B, AR T R, 500~800ppmEC]EE|RIFHIRFER. NHRERHERTERE
FEANEREEMHIBERE (B, 2 , 54, SRHPRARIEW, . & &
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a, TG R IHA B b, 5E 4 /s MG 2 M RB R sc, d BETBRECRAT. ERIEA 2K .
B AR AR RER NNk CERRLYRER AERHAZRER
%1984%E8 A) .

B2 RANEHBEIHRIWMBEXE AR RSHEROEBak (EH RYRFEROER

HE, 1984566 B) .
HIiB B % B3I (Chiu Shin-Foon, 1984) HEABMIEINEY: , HEIBERKL
HYESIBE “RE” k&R, B, KBREEH, 0.5%% ki o] R F s
2% (Pononychus citri) , EXfLryE R H L, REMNSEW (Amblyseius
cincts) HEME/D BT U LU B E SN, L LRV X E A BERATE X LT
Uikk® (Aphanamixis) . X 2B (Aglsia)E+ESHHEHEBEMLNBhHERE
#, gHEENHEK KT TRER (Chiu Shin-Foon, 1983, 1984) ,

MR TR HER A FEFBHHOETHRRAR LA, EMEETFe¥
BEE RE M RTHRH MG ME TN, BXESd, B, EXEE
BB EHB M ER NS HEAEYE.: sTMHshREE., L@fTME; T SBmE REy
K& ISIEAHEs AIFEMRBRRNRRER, EEFE EASIRRLUTXHBRAGH
MER, N4 ER (hEBRNTY, EERLFENRBEL) XF, T0%
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BENGERECENBEROTEREMER NSRS, THRARKGZKAERK, ERHAR
EEHMBRPIRERE, MAETHERIEFREEHR, MANG TERNEK TR
g7 (Sieber%, 1983; REWRE, 1984) . XMARSGHHEMERESSRNA AR
FEEN, HRARARIERE UMLK EBTRTATRERFRERERN—ERBRIBER A4
EIER, XEMAIAIERT Nk B H g RHE R R B BT 8BRS A AT Bk Ll
w7, .

MU EEHRABHFAWERETRELEH, BN HEARERNEREENER
Mk, HEIDIMEBRRIRE, BRI DGXEED, EHARMEE S R REDAEN
FE, XEFRABFREFAVRAZTE. XRXRAYREEIERREIEHE, TR
F£E, MIHFEESMEL, WEATEMARREERNEBEEXRAFTHOMRAERE
me, TEEER{AENERER—KER.

R Y (LR B R R R PR

RIERE, SHEVHERASHERNFTENES, XEEXLTKAHLENNE
R, AREERENEERNVEYELEEEEEE A ABNEREIMBNT ENS
DR, THOLS, HoR s EalRIBRX AR E N BT FEEiN
ATHRAEHIT RSP ENIRE,

By A, RTHESS., S5, AS0NEE. REEFEHN R E
b, EEREASAMEABREBRNG. et aTEmE BT asimpERE, M
MBERRMAE, EXHFEMHRES, STHERPENLTET, REBEEX, W
HE#T L FBHATRHEERA . MaxwellZ (1965) RILHIERETS I R L5
FEMWEEFE (Epicauta) HERIEM sk (Carya spp. XL/ E (Scolytus
multistriatus) RERRANSHHABKE Juglone) Z #t (Gilbert £, 1967) ; £
¥ (Zea mays)h i &MIDIMBOA(2, 4 — =53~ 7-BE 1.4~ X CE-3- )
B R KFEHNTLREKMTERIE (Ostrinia nubilalis) ik F B E (Klun &,
1967) . —RFIMHAREAMNFE—F NIRRT, EHRHAETERER EAEDRFENT
BT T R » 3 o o BT T L2 s B M A R K T B B SR B2 4 4, B R R G I A 0 R K
HIEERR. FUEHMERIRT, REEAESDHi RN, mAbERIRHE
By eZ:, Payne (1970) &, PFMK (Pinus teada, P, ponderosa) thif&Hy
a-JEi(a~pinene)F 8 —E 1% ( 3 —carene) WHEHMA/NEE (Dendroctonus frontalis)
PR K/NE (D, brevicomis) ¥JF5)3EiE#: (Oksanenss, 1970) , ARt & Emy
S BEHRBTA (Nilaparvata lugens) FLEITEEE(EHR, BHARNEREEH &
BR-2LEE (Kim%Z, 1976) , M (Quercus macrocarpa) 98k B (Quercetin )
R S NS R A SN, KT E Ulmus spp. Y EBTHBTS -8k k2 A B a-coni-
dendin) HIE[HIEXFE BB & (Norris, 1977) , Schuh%: (1984) R I/LFH &
(Neodiprion. spp) RPRoILEMEHIA (Pinus benksiana) BIBH, 2 R % H hLHh
BHE, TEEKHAE (palustric acid) SBRE, HEHTFKA, ANBRSER
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RE—ERENERARRE. HIGBAR, XLERZANERHHELEEXS
FHY., oA MEBEIRIFEE, FRBRBRZTEEN —#HAL A2 EH S
(myrcene) XG|Hikd, YPWRMEIHBEONLE, BHEXRRERTERENa-
TR PR e R e R APk (Edwards®, 1980) , XB A RN ERG-B
RRFH EAETT AT RBMEHOEH (kogan, 1975) ARFIBUT XML
#:. ERABHAEYANREENS TEENERER, DHEEOMBRIRE, BRERNEE
RESB—PALRBDHASKRFNRRER, REFRFHAENLM. BERE
MERTE—FEYt ANRMCEMRS RN BERFBRAAS — e RE R &
1, MfisIBZEREMRFE-XMHYROAN, AnSREBPLARRE, =E—®
MHEEBOYE, TTRADNARHASANMIAD —FEY&K, MF T L=ttt R,
RAXBEREE HAARHERT I IWE REHHEE, feET RBESBRTLE
YRR, BERBEIRNERE HEHNERREAHEEACEHBEHED SR
RA e (Maxwell®s, 1980) .

e PR % E ZDR5H B AW B BhiE PR A By IR

E/LEREEM HERRERAT -HREBHER. HHEREAHEBRN
ot B = A AR BARIM PV B M R4, BFEREEBEEA T ‘AR ZERMER
ERAEREBAXFEREEES . EHMENTEANBL . XTX—FE, Baldwink
(1983) , Maugh (1982) , Patrusky (1983) ZB{/ETH@MNRERIHE,

XFEOIARREMBTEHBNBREABHRE (PEEHBIAR) Fikh, Hi
BTRANMGTER, XUARXBATHERNZRREYNEAN B, nxE
—hRr M2 R Schultz S|, ZFI1BIFERBHRT™RELEMAXEA, %1981 FHEXE
AR AT, XUAREREZALEEZTERONMA, ZRETHSENE, HA
RAARMABE LR, CxSBR¥RSmithfYPAFTK R, Z£—FMRR b 5w 3k
Beh B =AU LN EREEX R REFE, Mg, STRERXHTERNERE
th, EEMERLEXFHERA
MET Haukioja®19764F
BB, HLREG aMkNH s,
REEZHM, fHEEMBR
F 2 6 magistit R EH
XERumT, Heaalnkmn
R4 & % ., Baldwin %
1983) BRARRIZETE
Hi&#T (E38) EaRWy
B, R MEERBTET o mmomEE S4E 0% R (Baldwin g

RE, FRUERZARMS j03) , RGNS RHB SERGOMER L — &
#IXQMER RN, PBMAA, 150 AR MBS,
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REVIFKIEH, HEHPESHERAE, REESZIURRGE, SEARTURERK
d iR KAy EY, BEEATEENAGTRECARE RER, FIBERkRE
WL EE T E X EBE, EEEKRZERATERESERGHEL 57 ,
i EHL AR R S E A E A B R L B ENAMEE RN .. XSNEZOPHINE, FRTE
% HIEH KIERA,

EYERPIAERE, ARAAEHRKERMER., SHREEADRE, HR
REREANRE HMBNNE. MKURMNUENERNEREEER, XTRMOHEEL
BEH—ERIRE, it R SRR Geory Benz KT, 2 IKE/NE B AEMERZH Mt
RiFEEN A AN ERERARHHEE. XTEERBRERVERZIH At R
A BAERRIARIE, X ENE RNIRTEREIRSEEN, Schultzil ), Ey@E S
KRR NmMEDEHERNENLBRATEAEEE—REBEENEE, %
ARV ZEEMEF AR N ERHEE, X—HETELSBENRITEER XK
H—AMEERRA,

HRGEREY, EHEZEGH AN ESHEEEKMEANE, FTRESUT 4%
FRHBEEEIIBESBAEMAX. BIREACEIODROBENEGBDEN; 9%
EAREEHMAEEERNEN; e RZ2EORNELELEYR; SEEYRME
wmEBEE, AN, EOBERNERTERNERER BTSN 47, MRS,
MBI EE LNEIREETBIENTRETRERECARNIRE IS, EWE
HEHL. RIETNAEERK RS, MEEERER,

EAEENREEX—SMBTNARESARERITEDAEBRNELRT, 51
kRS DL A" S EE B, RAEXHTEMOEBELRN A ELRREMEN,
BT ERFNEREREAFEN “TERY” (Prophylactic agriculture)
BB, EEERHBOTIAE RELAY, ABRAANELEY O B REH £ &
HFERE., SR, EESFELANESEENAYRAST, hEX—EGhEhaphinm
EEARAE, KaufmanZEEMETHRHHARRALBBLAOALSK, EEAEESHURRE
ERA104E, BRT RN ANTIEE,

FERAETHEWAETEENER, BHEAKER, Albersheimil )y, E¥ymiaa:
R ARK, BRTEEATIHEELZARIN, ELATEARNTEDERY LT
BRBEAMER. HAXEEEEBYR, ETLIEBHITE. SRONRREKHE
FE%, ERAKBIARKENER, HalkESR. B5F ™8 (Patrusky,1983),
Edwards% (1980) MR H-EYERNERYHEBETIERNISK, MR White
(1984) ZEMMEET XBMREMAT L. BEK. T2, BE, tR. BB L%y
. HERG. HEER, REBRARAMEEREDHTHEEYT &N HHERMBIEY
HFRBEREAT(, MTBHARNRENEANEELREEEENXR. Fla
MRS A REAN A T EERB OGN REAERRNKE, RETE
HERNALRE, MEEFHTRERSR, BE7E. BRMNXERRORIITUBBE
$, RENEHEERTEHGENMEDETNEYICERIZEREZES O ZBHRY
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*1 58%m-BRXREXNAY REDR "
it & ¥ _
e - EHEY Ry TR afEmiEE
A8 gD KRR
EFRLEY
£EHEA R 5500 ¥ THY, BETHR. M. R FF. ER. His
R GEEHERD 100 #FHFHEY, BEETE I A
HEMREER (BHD 30 TTELHE, BETHE. M #y . ER&
by E ‘
BE (AR 1000 T EH#H, EETELANEN TR, Bt
ZE LK (Warburganal) 600 EBETHH, RESETHEY T#, B&, Hik
Z# (ajugarins) 1000 JTE4SH, BETHRE B, "L
XA (K 280  #H., EBH., FXH e THRAEKEE
HERE HEX 50 EWETHSH B, ik
BRE®Y
3k (RTE) 200 HFREEHAHA nfy, ik
EWE (BEATH 1000  #H THHRKX e
LEE-WE i 1) 500 TEAH, BEETRER i
HE
RZHRE R4 R 650  FH¥E., $HH EiSh=
WEA G Fig ik, BEH, WEERT ER
FEXRE XBITR) i EY, EEHYS B
ARMA (pipernone) it _ﬁﬂ% R, DHEKkEN
» it Edwards § (1980) , koul, (1982) ¥ TH i %
— N EBEA

ERARIEBEEAREYSE R ANX RGN, EZARAETRERR
M. RMOEBMEHMEZFBRNEZASHRBTLBE 1) RAKEHEkRITIR,
YRR BRAORARRE, SETERGNARLEZLHNERR=ERBGENF—R
K, BTEAPEREGNES. BUAEYRRORERRE, TLEFHENRESSE
RRR&AR, MEHNEREDHBAORE, TUESRTNTR LRBHAER, U
YEMPUEROARENBFRIX I B BESERRXSOTANE RBENENREL
#, HEEXHERRESNE RRBOmE, TYEYRSOPEEDRESRER,
ER--RARA. Z—HEL “Eh” EYHEEREFRRENRKRENES, LFIFE
“TBGEERN” KRR, XHEEH S RE- - LERIINAF,

Bz, MEHESERZEORXATENRARARESENERGZETENERRS
FENEX. Bul, RITBEIETREMNL, EREXREARLFORN RN TR
R—P R SR K REIE, HARKN VI BRIV ATOI 8. HAXHE, R
AHEREERRE LEBBERERKE,
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THE SELF-DEFENSE OF PLANTS AGAINST INSECT ATTACK

Chiu Shin-Foon Zhang Xing

(Department of Plant Protection) :

ABSTRACT

This paper gives a concise introduction of insect-plant relationships,the recent develo-
pment on the investigations of botanical insecticides, the chemistry of plant resistance
to insects in relation to the breeding of resistant varieties, and the active defense of
plants against insect attack in relation to insect control These four problems are closely
interrelated, The discussions were mainly based on the biochemistry and ecology point
of view and some of the results of research on botanical insecticides relevant to this area
recently carried out in the Laboratory of Insect Toxicology,South China Agricultural
Univsrsity were presented, In fotecasting of insect outbreaks the authors pointed out
that usually methematical models upon which predictions were based centered on two
major assumptions, One was the fluctuations in weather acted as the main determination
of insect abundance and the other had to do with the interplay of such biological factors
as parasites, predators, and pest pathogens, These predictive models sometimes failed
because they were predicted on the belief that plants played a totally passive role in
population dynamics, while in fact, it is the plant that is really pulling the strings, In
China, investigations on insecticides from natural products and the defense mechanisms
of plants to insect attack undoubtedly lead to breakthroughs in the system of integrated
pest management (IPM) .,



